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Methods for the modu.ation of the growth o, coHatera. arteries 
lor other arteries from preexist arterio,ar connects 

arteries or other artenes from preex.st.ng ^.^ 

a „d,or other artenes from , nudeic acid locale 

U^e or cells w«h a monocyte «n—~ ■ ^ Mcp or . 

encoding sa« MCP. The present Invent - - 
nuc ,eic ad. molecule encod,ng sad MCP for ^ ^ ^ 

compost for enhance =o»atera, gro*h of ^ 

art enes from preex*g —~ assue or ce»s 

^tes to a method for tt,e treamen, of fcmors «W» ^ 

^-^^-^^'^J^ o, monocytes. The 
(rom pree^ng artehoiar ^JE£~ presses the grow* 
present invent further .nvolves me use of an ^9 

of corral artertes and/or other a*, - J^ 1 "^ of pham , aceuto l 
through the attraction of monocytes for the pr P 
compositions for the treatment of tumors. 

t^tmen, regies aim a, ameHoratng their * ^ a 

high M of restenos,s ^ ^ atta r Is invasive and aiso restricted to 
diseases, like ischermc heart d«ease. The (Qr ^ 

certain Kinds of arterial ocdusive disease, There ,s 
enhancement of collateral growth. 
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• m , nmceeds via two disUnct mechanisms, sprouting 
Vasc Ula r groW *ina«ot g an,sm S p^s ^ ^ 

of capites (angles*, and n srfu ^ 

— * M ""I" grow* tVBBF, as a n* 

leading to angiogenesis w*h vascular " w hffoxia and is able 

femoral *** 

t0 prorate vesse, growth - ^££,'£2 ^ sprout, a 

TOChani5ro ca«ed a^e - a ^ ^ „„„ 

on^miagencfor endomehalce,^. ^ p[oce5ses 

o, endothelial and smooth muscle cells P , erritories 

^ Fu *ermore mainly c^> ^ ^ artery 

^^^^^^7^ „ m isC hem* in most 
m0 de,s s*d,ed- . | therefore needed to explain collateral artery 

arteriolar connections into true collateral arteries. 

. , hlem of tne present invention is to provide pharmaceutical 
Tnus. the technical problem of the pres ^.^ 
compositions and methods for the modulafon of the growth 

and/ orothera^ ^ embod i m ents 

The solution to this techn.cai problem « ach.evea y 

characterized in the claims. 

acid molecule encoding said MCP. 
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— — i:: zzzzz* - — — - 

the in situ growth of artenes oy p tjssue tumor or 

sites o, ^-™- t ~^; jui* „ me pernio — ». - — 

much more important for the delrveryo ^ by 

or me site of inflammation man capflanes sproubng 

angiogenic processes. . mon ocyte chemotactic protein" or 

, n me context of me present ,nvent»n ^^ Jl monocytes and iead to 
-MCP- refe. to P^s and pep*des ^™*™™J^ S , according 
-.^-^^.•^^T^ are .nctiona,,, 
«, me present inventfon. any MCP or — „- ^ 
anient to an MCP, namely which - J^^„. ^ a*n of me 
oocytes can oe used for me purpose o, above .descnhed 

specificity but they may aiso act on, for examp 
subpopulations and/or stem cells. 

h« heen found mat through me 
ln accordance with me present invent™, it has D ^ 

— - ^::r:=-c:- 1 — - 

collateral arteries and artenogenes.s co » d me presen t 

femora, arte, oCusfcn. 1 c*terai- and 

invention demonstrate that toes, — » - MCP1 n«e ^ 
penphera, conductance after femora, arte. fusion due e 
rl >y augmentation of n^nocyte a— — ^ 

from preexist arteriolar connexions. whfch . needed for 
occlusive diseases. inriudina vascular smooth 

MCM is a «*. *<*»-" " ^ s a. suhnanomolar 

muscle- and endothelial cells- and induces monocyte Chernovs 
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. » MCP 1 is a potent agonist for the f chemoklne receptors OCR 2 
concentrations 55 . MCP-1 is a poien a „„„„„,_, but also have been 

and OCR 4 whfch are both main, expressed by^nocy^ G . protein ccupied 
foun<i to be present on basophils. T- and «^ , ^ and 
s even-.ransmembran*domain receptors iead to the acbva 
iocre ased ad— o, inteonns. a proce s w ,h « V ^ gies „ 
a^ston^eliaice^.TneMCP-l gene shows ,a*e n ^ 
an d can be induced >y various («• apd 

irnmunoolobulin 0". Recency it has been . own .* 

• * mpp 1 are also upregulated by shear stress anu w 
protein secn3.cn ofMCP-larea^s H ^ 

Tnese mechanics, forces „ uman .doth* ce»s leading 
chemotactic prote,n-1 (MCP-1) secret™ observation 

^ ^rihoQinn 16 - 18 These nnainys wnv- 

,„ increased monocyte adhes,on . Th ^ after 

mat monocytes adhere and m,gra.e « *• « ^ fo „ 

^onotco^a^stenosUinmedogne^me ^ ^ 

■ ii ;r„.«»si«*ed 19 Furthermore, monocyte 
index is maximally increased . .„ nenpsis » Moreover increased 

,evels o. MCP-1 mRNA were found ,n — tssue o <J 

r^rdiurr. as weil as in repassed — are involved , n 

there are several reports published that indrca 

development of 

angiogenesis- morrccytes were no. believed to play role 
collateral arteries and arteriogenesis*. 

oW ained from various sources descnbed ,n me pnor art see^ g 

,1am" and Oppenheim". The po,enb«* ^ ^ 
DNA technofcgy. -or *e preparation of venous — ^ - as 

„ pa, — or ^^-JZZZ~» — 

described above. In this context, as used throug ^ ^ ^ 

. primary struck, conformation of an MCP P o*e* S 
a attract monocyte, The functions pan c - P 
equivalent protein may be a derivative of an MCP by way 
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sequence, for example by means - * n me a„ and 

u- nNA technology is well known to those skilled in 
DNA. Recombinant DNA tecnnoiogy Laboratory Manual, 

de sCbed. for example, in SambrooK * al. (Molecular =.on,n* A ^ J 

— r ::: r — ' - - - - - 

MCPS or ^ co : entona , ^ syndeses or recombinant 

MCPs. may be produced by Kn ^ jn me pnor 

techniques employing the am.no acrf and DNA segue ^ ^ ^ 

a^. for example, MCPs may be proauceo u, _ - -~ 

. fnrmeH with a DNA sequence encoding upon expresston un 
««* has bee " tranS, ° rmed ° „ MCP or a funcfcnai part thereof or a protein 
the control of regulatory sequences an MCP or funett P 

^eh , funcdonally — t » MCP Su»ab,e - - P fer 

recombinant profcins are descdbed «. e.g Sambm* sup 
constructing MCPs and proteins as described above ^ those of skill 

of me present invention by chemical synthetic means are also Know 



in the art. 



opllly a pharmaceutic aily accept carder or , en^ ^ 
Pharmacol carders are ^^^L* ^s - 
saline solutions, water, emulstons, such as oiwa 

letting agents, stenie etc. Composes can be 

(orm u,a,ed by convent, methods. The pharmacy I com ^ • ^ 

administered to me subiect a. a suitable dose. The dosage «, 
Cetermined by the attending physician considering me cond*,on 
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k, n, me disease and other clini^l factors. Administration of the suitable 
subcutaneous, intramuscular, topical or intradermal administration. 

„• , M « MCP used in the methods and uses of the invention 
,„ a preferred embod,men«. sa,d MCP used ,n ^ 

is selected from the group consstmg of MCP-1, MCP 2 M 

p^THS. ,309 or any other COchemo«ne or chemo— 

famesyl peptides, C5a. leukotnene B4 or HMM factor (PAF) . 

=====5======== 

tt,e group consist of corona* — - and 
peripheral occlusive diseases, viscera ocdus*e diseases, rena. artery 

mesenterial arterial insufficiency, 
treatment which damage or destroy artenes. 

,„ . praferre d embCmen, ,e MCP used in .he me^s anduses c , — 
is a recombinant MCP. ONA sequences encode MCPs «h,ch can 
^.hods and uses o, the invents are descnbed * «^ 
Zepeda-. Moreover. ONA and amino ac« sequence. of MCP are a 
Gene BanK debase. As descnbed above. me*od o the p^ 
recombinant proteins are we»- k nown to the person s*»ed ,n the a* see. 
Sambrook, supra. 

, n a ..er preferred embodiment .he pharmaceu, cal^on is 
3dminis.ra.ion in «*ga,on w«h growth factor, su«ed 
or vascular endomelia, growth factor (VEGF). Th» • rt ^; P ^ < ^ 
for enhancing o, bo.h s P rou.ing o, capillars (ang,cgenes,s, and ,n * * 
o, preexist areolar connections into true collateral artenes. Pharmaceu* 
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such * VEGF may be used for me treatment of penpheral 
coronary artery disease. 

ln another preferred embodiment, the method of the invention comprises 

(a) obtaining cells from a subject; thereby 

(b) introducing a nudeic acid moiecuie encod, - ^ fc§ 
conferring expression and secretin of the MCP 

attraction of monocytes; and 
,c, reintt oduclng*ecel 1 sob B ined,ns te p(b) i n to *esub 1 ect 

. *. unPs and the nucleic acid 

„ is envisaged by the present _ ~- ^ 
^ecules encode *e MCPs are admired - Sald 
opttonaily ^emer wim a phanmaceuU *~£l£L o(the ^ „ may 
nud e.c acid mofccutes may be stab,y integrated * ^ ™ vect0[s ^ 

he maintained, a form ex.achromosomai.y On* • and ^ 

be U sed for .rating certain ceiis or Qf ^ . 

surrounding pree^ng arteriolar connects. 

-u, it * 

e.g., Schaper 75 and references cited therein. 

3 «Lon o, — by. for -ample, direct ,n^ ^ vecto r ( e,. 
„ or introduce o. a piasmid. a piasm,d ,n i, P os mes. 
adenoviral, retroviral, containing said nucleic acid molecule. 
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the tumor would be suppressed hh the 

♦ ^ Armrdinalv the present invention also relates to a memo 
be expected. Accordingly, the p ^ which 

trea^ent of tumors compns,ng contacfcng tssue or 

ae «« the arowth of collateral artenes and/or other artenes irom „ 
suppresses the grow* ^ ^ suppress 

aneholarconneco ^ ^ es from preex is«ng arteriolar 

the growth of — ^ nucleic acids , angles, small organic 

compounds, hormones, neura 7g # 

Medicine 1 (1995). 879-880; Hupp. Cell 83 (1995), 237 245. 

193-198). 

further relates to the use of an agent which suppresses the 

Clt:; ft. a*a*n - moneys for the P^on - . 
pharmaceutical composition for the treatment of tumors. 

, embodiment the agent used in me methods and uses of me inventen 
In a preferred embodiment, me a U 

as desoibed above inhibits *e **** -** - ^ 

intracellular signa, .Hggered in ft. monocytes Mcp and „ 

P „ ,e 3— --^ir:*:: i fc — * 

receptor. Various receptors of MCPs are descnbe 

p hos P hory,a>on o, ^ ° ^ o( „. ^ ft e 

modulated 67 . 

, n another preferred embodiment, said receptor is seiected from the group consist 
of CCR1, CCR2. CCR4 and CCR5. 
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9 • . ^inn nf the MCP and its receptor 
,„ . preferred earner, the agent which o, 

„ se,ec«ed from me group ^ antibody; a „d,or 

receptor. 

Mc^^-*^""^ G *», Mem. Bnrymol. 73 
in Kahler end MM*. Nature 256 (1975). 495 ' 0 spleen derived 

W^^»^^TXLL thereof to the 
.rom immunized mammai, Furthermo re, ^ method8 

evened MCPs or the. rectors Manua r, CSH 

asFa b.Fv.orscFv.ragmen«e«, ^ ^ have „een 

Non-etimulatory forms of MCPs and 9 
described, for example, in Gong". 

^oraaeHogenesisisananh-sense RNAo ^ ^ ^ 

Arabia to inactivate the expression of * - Q. ^ acM 
encoding *s receptor. This can be ach.ev** of me mRNA 

mol ecu,es which repent or ^ * Such moiecuies ma, 

transcript or par. thereof encoding me MCP add ^ie 

ei ,her be ONA or RNA or a hybrid thereof. ^ common , y 

may contain, for example. * "» — * 

U5 ed in oligonucleotide an«-sense ap P roa*es . . p 
lhe stabilizaacn o, me nuCeic acid rnoie*^ a t ^ 

the cell. S* nucleic acid molecuie may ^ ^ ^ ^ ^ 

vector containing a chimeric gene wh,ch allows 
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, , m the cell Such nucleic arid molecules may further contain ribozyme 
acid molecule in the cell, bucn nuu« receptor. 

hirh ^ecificallv cleave the mRNA encoding the MCP or .is re H 

of the gene encoding the MCP or its receptor (tnple helix, see Lee 

• a 041 MQflW 456 and Dervan. Science 251 (1991). 

, n . preferred embodiment «• * RNA * deSi9nCd 10 * 

llTLs or ce»s sunning pree^ng aitehoiar — s to ,.umo, 

treatment of a tumor which . a ™»* .-- — 

consisting of Colon Cardnoma. Sarcoma, Carcinoma ,n the breast Carcm 

, n . ^ emb— .e P— , — 

invention, la designed for administrate by ventlon ^ 

same route as MCP-1 demonstrated that local deuvery 
collateral circulation is feasible. 

V. said .CP and its encoding nucleic acid moiecuie .a, be 
promoted. Mernatrvely me, can be bound to mic^capsules or microspheres 



injection. 
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MM from me body which are the. transacted us,ng one of the above 
methods and reinjected. 

^1^113 :i ^ - . desirab* 

methods and uses described herein. 
The figures show 

B . Mcncoyte/macrophage accumulate after femora, artery ocduslon in 

F ' 9Ure "» Nndlimb. A) A monocyte adheres to the wal, o« an -c-d 
coHateral arter, (arrow); two other macrophages m 9"« 
Th ht, have atready peneuafcd the vesse, wa». B) Macrop ages „ 
J found M-tt* ,n the lower ,imb (arrows,. O nd CO 
Monocytes/macrophages sBining green (bright, are much more 
numerous in animals treated with MCP 1 (scale bars: 20 mm). 

Rgu ,e 2- Post-mortem angiograms of rabbi, hindlimbs after one weeK o, femora, 
artery ocdusfcn. A) WKhout MOM treatment. B) After one w e* o 
^MCM The dens«y o, collated vessels w«h «M 

appearance is markedly increased in hindlimbs of — 

treated with MCP-1 . 
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Figure 3 



Figure 4: 



Figure S: 



A) staining o, bromodeoxyur*e (BrdU, (fl-n (bright, ftuorescen,* 
ised continuous, by minipump as P«— - - 
obtain* * pha.otfin-TP.ITC as marker for a*: P— 
incorporate o, BrdU in endothelial and sn*»«h muscle cells dunng 
le Is. week of femora arte* ocduston. B) Specie s,a,n,ng o 
^ pi Is with an anybody against CD 31 in a norma, gas— 
I* c The same musde stained tor CD 31 after one wee* o 

muscle after one week of occlusion and MCP 1 infusion, p 

Z tore numerous after MCP 1 treatment (Scaie bars in aii pKtures: 

20mm). 

Bu,k conductance of rabbi, hindiimbs after one week of femora, arte* 
11 w«h ioca, MOM infcsion in compaHson to control hindlimb 

2 acute, one week. 3 weeks or no occiuston. Buik conduct^ 
l, s treated * MCP-1 was s« higher «^« 
animus after me same tone of femora, artery occlusion and reached 
Lues of non ocduded legs CP<0.05 and-p<0.01 as compared to 
values ui iiu occlusion 
acute occlusion; t P<0-05 as compared to one week 

without MCP-1 treatment). 

Co— conduct of rabbit h,nd»mbs after one week offers, 
artery occlusion wHh local MCP-1 infusion in companson to com* 
hindLbs after acute, one wee, and 3 weeks o, ooclusic, - 
regions. CokM conductance in animais seated «h MCP-lwas 
slficantly higher than in control animals after the same We of 
Ulry ocauston in the cuadriceps and adductor long, 
n These values tended to be higher than those observed 
Tell animals after three weeks o, femora, arte, 
,p<0 05 and"p<0.01 as compared to acute ooc.us.on; tt 1*0.01 
compared to one week of occasion without MCP-1 treatment). 
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Figure 6: 



Figure 7: 



Peripheral con.uc.ance of *bbi. hindlimbs after one wee, of femora, 

s ir » collaKra, conductance these values .ended » be ^e 
*«- * con.ro, anHnals after three wee. or 

artery ocduston CP<0.05 and»p<0.01 as compared * **»e 
artery w. occlusion without 

occlusion; tt P<0-01 as compared to one week 

MCP-1 treatment). 

.. . . ,. on «fipH hv their stem regions, midzone 

^ - riZT^ --scop*, dimensional 
^ ^The^ler of collateral artenes after one- wee* of 

MCP 1 as compared to animals MM «• >"« «« alone. 
^dJnceswere.undln.enon^udedleftcon.o.le,. 



The examples illustrate the invention. 

prase. -* - P— - ^ 
Regierungsprasidium Darned.. accord,ng .0 5 8 ^ ndUMofu6oraW 

« m a,a published by me US Na«onal ,ns«u«es , M (N 

reviS ed ,a, ^ - d ^ e m r z : — «— . 

o ,,q A . 3 ma in 2 ml phosphate buffered sahne (PBS) at a rate 
(2ML-2 Alza Corp. USA. 3 mg P Nine addition a. animals were 
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Bering bromodeo, u^S,™ — and to study the 

as MCP-1 to verify the funcuon of the local denvery 

- rol ' a l e ltrlT— . with an —I, in,e*n 
For ^ initial surgery the animals were mg per 

„ Ketamin hydroch^e (4* per Kilogram cod ^ ^ 
Mo gram body * Suppfcmenta, under s «e 

dose, were given intravenous,, as needed. Surge* J , stenle 

polyethylene catheter (1 mm ..a.. circurn flexa femons. The 

«— -* - r !z : ii «- «■ 

catheter itself was connect «. -~ _ outBtted 

wW ch was imp.an.ed under me «, o, the move free, but prevented 

with a specially designed body suit wnic 

access to water 

setfmutUlaUon. The, were housed together in a ^ anolher 

and chow to secure mo«y. Before sacnfce t» ar» ^ 
, ntra muscu.r iniec.cn of Kefcmin ^ tTsLia was deepened 

u ^e W en«^eos»my end were ar^a y^ated^^ ^ ^ ^ 
with pentobarbital (12 mg/Kg bodyweig h 

magna (anterior 

«— * ^r:;:^:: «, and « * «. 

tibial artery in humans; main attend supp (0.58 mm 

wa s exposed ius, above the anWe and — ec ^ P*V V ^ 

— I'-r ZTrnts^rrpe^era, P^sure, ~ 
(Statham. Spectramed. USA) tor m ^ 

■», snnn units of heparin both external iliac anene 
bepahnizatton w*h 5000 unto P ^ and 

a „d cannulated with 2.0 mm bore metal tub ng. Th ^ ^ 

me arteria spermafca were ligated and a v* •» incised for 

th ,ghs leaving the femoral artery patent The fernowl ***** 
drainage of venous blood. The animals men we. b, £ thjj 9 ^ ^ 

d unngora«er.hephmaryopera.,on., wasa^o ^ ^ be 

impairment of function after femoral artery occlus,on. 
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excluded from fc ^ _ - - ^i^z^ 

•„.„„ m the reservoir of the minipump was coiiectea an 
fluid remaining in the reserva was 

* , on ima | S receiving bromodesoxyundme (BrdU). orau 
two control animals receiving mathnris described elsewhere 28 . 

nation of fluids rema,n,ng ,n me reserve a , stainlng for 

minipump was feasible. 
Example 2: Ex vivo pressure-flow relations 

oxy gena,o, wa8 achieve d by add*, 25 mg 

- ^ en * " *• " Louis USA) .0 the perfcsate (priming volume: 

pension to different perfuse ^ ^ B Syslems , inc. 

ultra sonic inline flow pro* connected to a T201 flowme t ^ 
USA). Systemic pressures and pehphera, cap,»ary p-sures 
Statham P200C pressure transducer (Sta*am. ^11^. Appie 
* transferred online to a computed record^ 

Mtaro so« USA) *m which the, were recovered tor "^TJ^ ^ 
„ , ongu s and adduce ~~>„ 
were dissected from the leg and each muscle wa ^ 
sam p,es from the proximal to the distal end. Sampled we* S 
sub sec,en«y analyzed together with the respecve reference samp.es 
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- had -M Of 2? h «mbs which were perfused 4 

detector as descnbed previously u 1 was 

w ere excluded because pehpheral presssures ^ 

animais ~ BSva llaleralconductanc e: 24. 5 ./. 5 .69vs. 

conductance: 57.2*/-».6° vs. ojm were 
SWU, all data In ml/mW10OmmH 9 ). Therefore these » 

combined in the final analysis. we g W 
For the caiculafcn 4 sample «ows mean « m ^^^ M (F , g) whiC n 

., -u. >. raimlation of sample HOW Vs< — ■■■ 
correlated well with the calculate o ^ 

, (Art weight of the reference sample (Wr) an 

reference sample actwity (Ar). we W n 

refe rence S amplew*drawal(.,follow^mee q ua«onF s =As/ArxW^ . 

, n „ pres e„, - Cater, ^^tT^^ 

^cai corKscrew formation supply b*od to the dstal adducto fl 

J. systemic pressure (SP) and peripheral pressu* wa su ^ ^ 

:UmV^^~^*7^r£ coiiatera, and 
present case, Since ar«eHa, J^pret L the pressure a, the 

peHphera, resistances ,ey can * «*-. ^ and „ 

stem region of the co»ateral artenes. PP . *» P< 9 „ 

»** to the pressure head o, the c— « ^ ^ 

.he venous end of the peripheral « ~ ^ „ ^ Ussue of the 

of flo w to the tissue of the dfcta. ">" *™£^ arterial s „pp> to the 
iower leg (Flow bone was ven,sn«ll and me m^ ^ 

« was lifted- Therefore these values were perfu , on 
Coilatera, stance <P.c, was a« - = . „, di5tal 

— ^rsrs.^- - as pertphera : 

adductor and the lower leg. re p conductance was 
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now probe The reciprocal values of "these resistances represent collateral, 
eUt and bulk conduce (Co. Cp and Cb> Because a pos,,ive pressure 
lip. is obsen,ed even at ma,ima, — n a„ conductances were calculated 

Zsure ,ow — - > T m animals ^ ^ 

C42W-31.71 ml/min/100mmHg versus 66.2*/-7.76 on 

£ 05,(F,gure 4, After seven days o, occlusfcn bu,k conduces fMCP. 

Lated JL. reached levels even higher than in untreat* 

w eeks o, femora, artery ocdusfcn and was compare to values ,n ncn-occluded 

also was signify higher after one wee, o, perfusion m 

:rj; - — * — ~- * — 

., • HnnmmHa versus 25.1+/-2.59 ml/min/1 OOmmHg, p<0.01XPigure o;. 
19.23 mVmin/1 OOmmHg versus te nf ied to 

be even larger than in untreated arnnals after three weeks 

ocd us to n in al, areas in wh*h collateral grow* was ob^ed. C«e 

calf also was significantly higher after one week of femoral artery o 

I MCP 1 treatment as compared to rabbits which had not receded MCP- 
an.malswrthMCP-l ~ p mWn/IOOmmHg; P<0.01) 

1 (119.3+W2.37 ml/rmn/1 OOmmHg versus w» ari «„„,„, Br e 
F U a,. A. data are presented as mean * SSM. Intergroup ~ 

U— -v — — • ~ ■» - ° as ; of 7: "1 " 

Whitney Rank Sum test was used. Probability values of 0.05 or less 

for assumption of statistical significance. modudan ce 2-fold 

Treatment with MCM increased both collateral and penpheral conductance 2 o 
"I to untreated animals after 7 days of femoral arte. o*us,on^ 

iZU indeed w«h MCP, reached norma, conduct. „ one 
w eek o, occlusion whereas conductance values in untreated an,m*ls * o. retu 

ZT* -t MCP-1 its pronounced effec* on collateral- 
conductance via auction and action of monocytes that ,n turn produce grow, 



SUBSTITUTE SHEET (FUH-E 26) 



PCT/EP98/01891 



WO 98/44953 



HT •» of ° Ur M n shear stress when me main arterial 

connects expehence a large mcrease n shear 

supply to the lower teg is occluded. 



(Sample S: Post mortem angiography 

™n tn 370C and perfused with Krebs- 
Afte r ma*mal — — * Usion with contrast medium 
Henseleit buffered saline for one m,nute followed by P 

base0 on bismuth and gela«ne ^^^^Z^^ 
a-b^i-^^-^C. h a Balteau radtography 
ta and enframe were , ^ ^ ^ ^ 

apparatus (Machlett laboratories, stareoscopto pirtures allowed ««* - 
„„, (AGVA. Germany). Tne resuwg stereoscop 

collateral growth in three dimensions. 

hHed OTtecre w collaterals mainly in the adductor 
P„s, mortem angiograms MM cohere . „ necting ». perfusion 

, ongus , adductor magnus and vasfcs — ^ saphena parva in me 

« o, .e arteha ^ l«M-«--* 
adduaormusdesandmeperh.s.onbedofmea^n ^ ^ 

- - - — , r^zzzz - - 

hindlimbs of animals wth MCP-1 treatm were 
.ensity of these collateral vessels (F,g- 2 A and No 
visible on angiograms in the lower limb of normal and MCP 



Example 4 : Histological studies 

, ♦ a v^Hh a 2 mm bore metal cannula, the chest was 
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0.5 % BSA. 5 mM EDTA. 0.317 mg wlthout 
x1 . 5 for 5 min folded by f«a«on w,th forma,, 4/. i ^ 

trrr r nr=- - - - 

patera, vessels. meirstemandr^regions. e 

- — -T. — - — - ~» 

.ai.ono mated slides and incubated in 2moui " ^ 

antibody 

" PBS 3 times for 5 minutes My were incubateo ». ... , 

nnsing in PBS 3 times to overnight For 

egains. BrdU (Cone BU20a. DAKO ^J^ Mt/mtim mM 

C2 (Biotrend. Koeln. Germany) 1.100 ,n ^ ^ Mo , ecular 

— ~ lU^-C (1,00 in PBS, 

Probes. Eugene. Oregon USA) as FranWu rt/M, Germany) 

setfons seated 

an d viewed by Le*a confocal laser «P ' ^ a Mntro , 
really bu, orbing M ph™<V Mlls was performed following 

lmmu no W — ica, earning of capillary — ^ CD 3^0. Germany, 
„. protocol described above butwim an was 
an endothelial spe* antigen, as primary again st rabbK 

performed using -» — » 

prophages as P*-Y "V .„ yessel waUs of excised 

mo „ocytes,macrophages were found .0 They we ,e 

cohere, arteries and — y * , c and 0). Furthermore 

more numerous in animals treated «h MCP- Iff*- ^ ^ 

^ plaques were seen ™^™^ m Z 0, mononuciear cells 
living MCP-1. These plaques contained large 
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-a as monocytes/macrophages by 

„ hich predominantly - — ^ Gemany , 

imm unoh iS tochem i cal S tain,ngwimR3m11(DaKoQ ^ 

By macrcscopica, inspect o, the InieCon s,te „ berame 

Itera, a^es from me thigh and — -*» „ our 

evident *a. MCP.Un ie *n had ,ed to an .ncre^c raonc^ ^ 

e^nment. P o*e staining - excised — £ ^ _ ^ 

evidence that coKateral vesse,s observed on aortography the 

proliferating. 

• h after 7 days of occlusion showed proliferation of 
Collateral arteries excised after 7 days p ro ,iferation of 

m m„^rie cells on BrdU staining (Figure 3 A), rro. 
endothelial- and smooth muscle cells jn ^ 

capiUary endothelial cells was seen in the lower ' aftef ? days 
num ber of capillaries 7 days after occlusion (Control ^^'^ , m 

r~ .in MCP 1 treated animals showea more u v 
of occlusion: F.gure 3 C). MCP 1 * ^ 

,ower limb than untreated animals after a week 
of capillary sprouting by MCP 1 (Figure.3 D). 

n^i t infusion clearly 

^ —a, studies after confcnuou ^ r , 

dented tha, collateral vessel — ,n the ^ » ^ 

endothelial- and srr»o.h muscle celis. g,ven the W W *• » ^ 
* endothelial ce»s and similar for smoo* mu*c ^* - „ 
proliferation h usually not seen in norma, a^es £ 9 

similar to that of coliatera, artenes . me ^ me 

^cement and approaches - ^^aT v . hypothe ^. 

possibility that MOW enhances collateral artery ^ me increase 

in collateral conductance is far higher than w,th any * r ^ ^ 
F u rt hermore monocytes have been shown to d— » ? 
very potent vasodilator, in ^7 ^ ^ill is a ve. 

wou ,d rather inhibit than enhance vasod,.a*on ^- ^ 
unliKely explanation for the above findings. The h^her dens«y 
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In contrast to the thigh were the density 

oapto es were found , histology — « - " « ° „„. A „ anUbody 
animals as compared «o contrcl an,mals after ■««■*» ^ cell 

vessel type - *«< *» — in ft. ^/■J^T. reason for peripheral 
vessel enlargement due to vasod«a*>n can be exduded as a ^ 

conductance changes by performing the ^ a ^ 

Thus changes in cenpheral conductance are most Mr 

data suggests .at n»re — — j" -~ ^ 

spe* chemoattrcctant for monocytes. * able . ^ 
Je,. as patera, conduce. Angiograp * P— and 

m * effect is due to augmented ^ n import an. roie 

su ggest that adhesion, activaton and m^raton of monocytes p 

in both types of vessel growth. 

Examples: Number of collateral arteries 

Pos— angles were obtain* » ^ 

qu an M ca,ion the bone was extracted and me ** ^ me 

p,adng the tissue in me Balteau radiography appara, , J ' 

LtLon and counting o, ind M dua, ^J^^^. The 

regi0 ns. midzone regions and reentr, reg,ons on stereoscop 
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numb e, o, arteries thus counted did no, differ in indrv.ua. an^ls when 

olined independent by -our d«eren, observers. 

six animals receiving MCP-1 ioca», via osmose minipump aner — 'emo. 
1„ occlusion and compared to angiograms of s* animals rece,v,ng the earner 
viate Le route after femor. arte. oCusion. The results are shown ,n 

Figure 7. 

After seven days of ocdusion the number of collateral artenes was almost ^ice ^as 
After seven a y . ^ t0 an j mals receiving PBS alone 

high in animals receiving MCP-1 as compareu 
(30.17 + M.96 vs 16.17+M.4; P<0.001); see Table 1. 

Table 1 



PBS I. 


5.00±0.45 


MCP-1 I. 


6.67+1.17 


PBSr. 


16.17+1.40 


, MCP-1 r. 

PBS r. vs. MCP-1 r. 


30.17+1.96 
P=0.0002 



Table V. Number of conaferal arteries idenMed by their stem reg,on, -»» 
^ and reenuv regtons in stereoscopic . pension, ™£ 
^collateral arteries after one wee. of occlusion (ngh. leg) was a.most as tag* 
n 11 treated w«h MCP-1 as compared to animals treated wtth me earner alon. 

no dlrence in the number of co«a,era, arteries be*,een MCM- and 
animals in the non-ocauded control ,egs suggest mat add*ona, me— £ 
necessary in order to promote collateral growth which are etated by ocdus,ons 
^"fore wi» noLance collateral ^ or growth of other vesseis ,n s,tes 
without vessel occlusions. 
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E „n, Pl e * Lon g -»™ e«ec* o, KM" «— » — " « — 

arteiy occlusion. The anatomtcai s sequence. Perfusion was 

lmag es. MR-anoiooraphywa, «-*»- ^-SR-Sequence. 

Analysis was perform* a«^9 ^ me invest 
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Claims 

said MCP. 



2. 



3. 



Use of a mono** chemCacUc pro** (MCP) or a nudeic acid m*c* 
h o I mCP for prepay of a pharmace*al compost for 
encoding said mm* ror ui* y arteries from 

enhancing collateral grow* of coUaterai arlenes and/or other 

preexisting arteriolar connections. 

peptides. C5a. leukotriene 84 or PlateleMctivating factor (PAF). 

« j alm 9 nr 3 for the treatment of 
The method of daim 1 or 3 or the use of da,m 2 or 

subjects suffering from occlusive diseases. 

* onr3 for the treatment of 

which damage or destroy artenes. 
6. wherein the MCP is a recombinant MCP. 



SUBSTITUTE SHEET (RULE 26) 



PCT/EP98/01891 

WO 98/44953 

29 

, nn e of claims 2 to 7. wherein the pharmaceutical composition is 
8 The use of any one of claims z ra . fibroblast 
designed for administration in coniugatfon «h growth factors 
growth factor or vascular endothelial growth factor. 

9 . The method of any one of claims 1 or 3 to 7. comprising 
(a) obtaining cells from a subject; 

• » n ..riPic acid molecule encoding the MCV am m 

w :rz:z — - — - - mcp in a ^ suteb,e 

for the attraction of monocytes; and 
(c) reintroducing the cells obtained in step (b) Mo the subject. 

of claims 2 to 8 wherein the nucleic acid molecule in the 

an agent which suppresses ma g attraction of 

artenes from P ree»s«ng ar.eno.ar connects through me 

monocytes, 
treatment of tumors. 

13 . method o, * 11 or the use o, « ^^T^ 

Wogica, acMty of a MCP and/or inhtats an .ntracellular s,gnal 
monocytes through the receptor for a MCP. 

the MCP and its receptor. 
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group consisting of CCR1 . CCR2. CCR4 and CCR5. 
„ The method or the use o, d*. 14 or 15. wherein the agent which biocKs an 

m an anti-MCP antibody end an anti-MCP-rcceptor anbbody. and/or 

I a non-stinnuiatoty form o, an MCP protein and a soiubie form o, an MCP- 

receptor. 

antisense RNA of the MCP or of its receptor. 

„ The method or the use of .aim 17. where, the antisense RNA * 

hTe^ssed in vescuiar ceils or ce»s surrounding prae^g artenoiar 

connections to a tumor. 

. . • n nr n to 18 or the use of any one of claims 

19. The method of any one of claims 1 1 or 13 to 18 or tne 

12 to 1 8, wherein the tumor is a vascular tumor. 

20 . The method or »e use .aim 1, wherein the tumor ^ 
consisting of Colon Carcinoma. Sarcoma. Carcnoma .n the breast, car 
rrhead/nec, M— «• «— • - Me " m3e ° ma - 

f H S im« 5 to 8 or 12 to 20, wherein the pharmaceutical 
n * tu* ,,<ta nf anv one of cairns z to o or w 4U ' 

intraperitoneal or subcutenous routes. 
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Figure 10 




Figure ID 
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Pig. 2A 




Fig. 2B 
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Figure 3B 
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Figure 3C 




Figure 30 
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